i *lllMWPCT/PT§ 0 7 0! 



mmmmm 

(43) SRS^MB 
2004^1 ^29 H (29.01.2004) 




PCT 



{77,0/3 



III 



(10) SES^MM 
WO 2004/010524 Al 



(51) SRSH*I¥#3§ 7 : 

(21) sBgasis^: 

(22) IfgttlB: 

(25) mmmmommi 

(26) Sfg^flK&WlS: 

(30) ffiSfcJt^r-*: 

$#JSI2002-209571 
$$Jll2002-209585 
$#1112002-244311 



H01M 8/02, 8/10 
PCT/JP2003/009083 
2003 ^7 R 17 0 (17.07.2003) 



2002 ^7 18 B (18.07.2002) JP 
2002 ^7 18 B (18.07.2002) JP 
2002 ^8 23 B (23.08.2002) JP 



(71) fflMA (#BI£f»< ±X<Dt%fcM\Z'Dl\X): * 
EBgffXi^^^tt (HONDA GIKEN KOGYO 
KABUSHIKI KAISHA) [JP/JPj; =f 107-8556 KmIA 7$ 
E fflWOl— T Tokyo (JP). 



(72) t$£lf 

(75) S§^#/BI5IA (*I(:olNT0)^j: S 

(NISHI,Yoshitsugu) [JP/JP]; =r 350-1381 i$ 5 11 Jfc 

turn ss^iij i ti i ot« 1 7t-x>^x>i;- r 

»J >^ttxC^ttft Saitama (JP). g| — (ISH1G- 

URO^Cenichi) [JP/JP]; =f 350-1381 i$ £ H Sfc Lii rfr #r 

»iU1TI10ii6l 7h>yx>v"T'J 
5C#art Saitama (JP). 

(74) ft3®A: TBB SB, ^(SHIMODA,Yo-ichiro et ah); 
T 107-0052 1TI1f 1 2#BBS 

SftltfjU Tokyo (JP). 

(81) tt^H CUrt;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, 



(54) Title: METHOD OF MANUFACTURING SEPARATOR FOR FUEL CELL, AND METHOD OF CONNECTING THE SEP- 
ARATOR TO ELECTRODE DIFFUSION LAYER 



= (54) 5§^o)*^: mnnmm*'i\s-*<D®&i5f3k&ifmiz'*is-z kmrntoftmomttm 



1 




366 



336 



(57) Abstract: A method of manufacturing separators (18) for fuel cell holding an anode (13) and a cathode (14) along an electrolyte 
membrane (12) from both sides thereof through diffusion layers (15, 16), comprising the steps of mixing a thermoplastic resin (46) 
with a conductive material (45) to form a mixed material (50), forming a separator material (68) with the mixed material, and radiating 
electron beam (72) to the contact surfaces (20b, 30b) of the separator material to harden the contact surfaces of the separators, 
whereby even if a reaction heat is generated in a fuel cell (10), the elasticity of the contact surfaces of the separators can be assured. 
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I=«^Lfc/<'J*l»*-r*^*XSA^Sl=^*o fCtf, iJtlK*JF2£5 0 
k g f /-cm^i^Tlc^^Lxmz-tr/^u— ^ 1 3 0 0>ja«H£»* V — KttlftJil 

2 ai=^««i»#3S«i 4 ocDttomnmrnEUi 53, 
1 5 3&tf£«a>&ttmat?*pi 57, 157 &mr&z.tiz&y % x^j? 

Utt 1 5 6 t-miz±-y-#— hSPi 5 1 &5:$}o(DpQ<ttftft\zMM?Z>o 

S5MlJSSfe»£2 4 O H z <h LfcSE&l*. ^ 1 4 A |M] ill LTi&BJ L fcil l Jt*& 

2 40Hz(DS»«a»i*jttt«i/j^a)igs6}S*i=aLT^*o 

SHfc$i]:tfxi§iE£ff2f&® 1 30bt*v- KttflkJB i i 6 <t 
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m2-tz/<[s—$ i 3 o zm'simfemmvj&j&.LtzCDx^ i2tA o ^ i 3 o 

•t±. B2-tz/^-$ i 3 O0)M;5W*r*fflgfr»JfcEi 3 o b £:* V— KlfcUWl 1 

it, ig2t^u-^ i 3 o<DmitMi?*m.&]&mm i 3 o biz^j&L*: 
1 3 s-^Mnctm^o 

IHI 7Bl:fcl>t, 4 O tfliTLfcXTS/'J 1 4 6£>fc°Xh 

(i1 2A#i) Z>ZtlZ& l) % mmUttl 4 5 t~ 

mi~T-y-7n— ksg 1 4 9 ^Tis-r*. 

4 9$±-9-7K-hS|l1 5 1 fr&ttU {*<b£*l*:!g2-fe/^U 

— §t 1 3 o&tx* v— Ki&ftcji 1 1 6 zmmmmmm 1 4 o^bsxyai-ro 

Ell 8A[Cfcl>T, a»^Tf-f*<(bLf;:f&2-lzAU-$ 1 3 0Jtf*V-K 
ffiftJBl 1 6£fili&*H£Sl 4 035^81 yttiLfc^, T^*°-hS|Sl 4 9 fc± 

hsp i 5 i tomiz^ mmimv-mtztitcM 1 -t^u— £ i 2 oat; 

V— K&gfejf 1 1 6<t£iBMU c^bOOT^T^-hSIJl 490t'yhia 
$M 5 8[CflltT£EPp<D£P<T|i£-f 3„ 

mi 8B(CfcLNT % T-9-tK— hUl 4 9<D-bv hlH]$(l1 5 8 V— KtfiifeJB 
1 1 6 £Jftl^ fc|=* f£ 2 -fe/* U— £ 1 3 0<D*g£® 1 30al:^i Hz/-? 
l/-^12 0 <0;^£P7KilSS^J^® 12 0a &mtetit>-&Z>o 

£i;^fit4 0 (mi 2A#1) l:fi^.fcX7i/'J>^1 46©e^ 
h>Py K1 4 8 £iifct5 £-&£::<!:[:: J: y % Jlftfttt 1 4 5t-»tT^-h 
gfl1 4 9 ££EP q £>$D < ±H£-fc!;& 0 
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T^ — K^SftHl 1 5 ^_t+J-7K— 1 5 1 OMv hDflgpi 5 9 UUfcttf & 1 1 

tic. mi •tz/'Su— £ i 2 o <&tfriP7K®S&fM® i 2 0a tm-b/ti'— $ 1 3 

OO^m 1 3 O a t<D-£fr>-&mi~tafrll F 3 £AMt>S> d t &<> 

:Ct\ 2JQl±*J F3$, ilDffi* F 1 ^Pl^fC. -#IJi: LT10~5Okgf/ 
cm 2 <i:Lfc 0 »0l±*lF3£l 0-5 O k g f / c m 2 t Lfcifi[*> HI 1 3 B 

(dime.*? i -eiMLfciiy-efc-So 

-T^CtP*.. *JPi±2jF3#1 Okg f/cmWIt Ht/^-$ 1 2 O 
£>;^i3]7KjIS§ff2f&® 1 2 0a tm-t'^l'— $ 1 3 0<D&^m 1 30a 
#0ig|fc£#§££-t±£Z<!r#iiL<, ^iP7K51^J^® 1 2 O a 3 O 

f Ct% APJE^I F3f1 Okg f Xc m 2 m±.fCig^LT^ 1 -fe/*U— £ 1 2 
0<D^£P7KilS§fl2J?!c® 1 2 0a tH2t/^-^ 1 3O0g^S 1 3 O a <t£>g 

flal±2)F3#5 Okg f / cm z S£ 1 -fe/<U— £ 1200 

^SP7Kil8§^i3fe® 12 0a if! 2 -fez* U— £ 1 30fl)i^® 130a 

mmmtfm±^x)%mfcmmmm 120a ^«^as 1 3 o a t^^icjsitx 
L£iv nt/^-^ 1 2 oojn^m2-tr/^u— $ 1 3 o cd mm&h> 

ccDfcto. n 1 -b/^u— $ 1 2 oomn^nz-t^u—z 1 3 ocDjiisticsg^ 

Lfc/^J^^-r^^^^X?l7!)^g(C^§ 0 ^-dT% *PI£*JF 3£5 0 k g f 
/cm 2 )ilTI^Ltlll -tZ/^U— 5? 1 2 0(DJ!*i^Sg2-fe^U-$ 1 3 O CD 
JSttfr fc/^'J A^fl^-T -5 C t &ffi±irZ> & 5 iz Lfc„ 

ccDtffre.in i 2 a icavr i 4 ocDTx^cDssmasspi 53, 

1 5 3 %.iftt(D&mm.mG& 1 57, 157 ^iim'^dtic.fcy „ 

$|5*t 1 5 6 t — ^Ic±-9-tK— hSR 1 5 1 £^EP r (D*P < 2SE^73[R]^Jiib-r^„ c 

cDt#(D % mmm&m tm&m ii240H Z uw, 



WO 2004/010524 ^P^/JP;0»3'0«^i;i? 



- 28 - 

2 4 oh z(omnm^m^itm.^i\^omm^m\^ : M^x^^o j:ot, 

JURjJrI $t 2 4 OH zit2)Ci:t\ Jtgcfi*J/jN^|(D§ji*tT*fe^mi > 
1 3 o Cfcjb<-e#*. 

fcfelfejf 1 1 5&i;!gl -fe/^U-* 1 2 0£3cEP r OjQ<HK^1±^„ZttlC t ky . 
Igl £ 1 2 O <&;^SP7KiiS£ff2J&Di 1 2 0 a t%2 J e.t\\s— $ 1 3 OCDjf 

#® 1 3 O a tlC^Jf i&£2§££-fe!:&«> 

n , i2t/^-$ 120, i 3 o&m*im i &mmx°m&Ltz<Dv. ;^sd7K 

iBKMiEl 20ati^Sl 3 O a £ [C0Jf|f!ft£fg£ SgHz^U— * 1 

2 O (D)fc£P7KilS§fl2J&® 12 0a <t ^ 2 •iz/'v U— £ 1 3 CKDgkSM 1 30a^ 
y-tz/\°U— * i 1 8^Mnct^tl»o 
%^ J (L^^\y—^^ 2 O (Z))ft£P7KiimJM® 1 2 O a [Cff2J&Lfr;$£P7K 
ilSSfflifl 1 21$|g2t^U-^1 30 (Djg^® 13 0a T'S^-C#£P7kiiS§ 1 
2 2^MnCt^t'§§o 

HI 9Bl:fc^t, SEKl^lVMl 4 O (CfjjLfcXTvU 1 4 6<&fc°X h 
>a»;h*148 (Ell 2 A#f!) £fcil£l±£;:£l=J:y, JHMBtt 1 45t- 
iftlCT+J-TK- KSIJ 1 4 9 ^Tl^-T^o 

±1M<— hSM 5 1 j&*S>BiU -fe/*U— $ 1 1 8ts C©t/^U-$ 1 1 

mfeMx—mt£*it--r;- £faffi.m i i s&tfav— kmh 1 6t^msi 

^fgfi 4 0*Nblxy ttS-To dJUCfcy. -tz/\°u— £ i i 8a>M3£i*I£5S7 

prffi14«Mi©1ft 1 -fe/^U— * 1 2 0tft*««t<DTy — Kit«»1 1 5 
^)tsC(D7/-KjfiiI1 1 5tH -tr/^U— $ 1 2 0 tlcADJE^F 1 £AM-J\ 
7/-KMI1 1 5S8S»*t!:Ta!asf»$«±*-H:*^i:C=«J:y, fgl -fe/N'U 

i 2 0[c7V-Ktt;»Bi i 5^;^-r^c^^r^^o 
ffn-fe/^u-Si 2 0t77-Klii:tli i Bfc*jR«»»r— ftfc-r&ct 
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T% ffU -tZ/^U— §r 1 2 O tTy-KttikJil 1 5fc©ra©mattfc«ttl»ta£ 
lip^^Cir^-e^^o mi -fe/SU-* 1 2 0£T/-K&lfcJf 1 1 5i:£ 

jll&JWe-ttfc-r-scfc-es *Hz/<lx-5« 1 2 0 £ T 7 - KJtSfeJg 1 1 5t 

lc s Sgi i 2 0i7/-KHtftIi 1 stcDBB^&^-^tt^ftRii-r 

y— Ktt»Si 1 5 £<D^[c>>-;u#£M<?*ttlt<g> (-^iJtLT> M 

OTffittaMB<D1B2-fe/^-* i 3 0i=^*«*tO)*y-Klt»Jii i 
6^S3b#^>-t±. C<Di3 V— KttKJB 1 i 6tl2t^U-^ i 3 o iricJinJE*! 
F2**wt.fc v— KMWii i 6$SlWi*i±-c*«ll»**^$-i±*c:tlz<fey. 

i2t/^U-$ 1 3 0lC*V-Kffi»I1 1 6*5S»-r-6Ct*<Tf#*o 

l2t^l/-$ 1 3 O t*V-Ktt«[Ji1 1 6t*g»»tT?-Wbt4Ci 
T% »2-fe/<U— - £ 1 3 0i:*V-Kj)iil1 1 6^©ra©«ftft«I3te«fttfeta* 
jqi7t<5Ci:^-e#^o ££1^ i2-tr^l/-$ 1 3 0t*v- Ri£f&Jf 1 1 6t 

SfilSfe-ftftts^t-e, *2-fe/<u— *i 3 0t*v— KttlkJii 1 6 

fc. tg2t/^U-^1 3 0£*V — R&tfcJf 1 1 6 irCDFB^ANt)^— JM^^RTT 

v— KStttJBi i 6^© rare i/-jb*t*ia^tt it* (-itLt, smt*-*) m 

^ blc, f^arM14^fli<Dm i . H2-tz^u— £ 120. 1 3 o&mte-gfoi*. 

Hi . fg2-fe/*U— £ 12 0, 1 3 O iZtiiQEEt} F 3 £AMt % H $ 1 2 

0*«»$id:TJ»»f»*5l±*1J:SctI=«fey. * 1 * H2-tz/<U-$ 1 20. 
1 3 0^f«Ci^t'^„ 

% i , m2-b/\°u-^ 2 0. 3 0*fii8f-c-Wbt4Cfc % Hi -tr/^u 

— S 2 0 £fg2-tz/"?U— £ 3 O kOmCDM^fote&M&ti.&mx.&Z.ttfVt 
So §S 1 , i2iZ/^-^< 12 0.1 3 O &MW}^MT!-teit-?Z>ZtV. 

mi. Ig2"tz/^U-£1 2 0. 1 3 O Z>tztblZ'iit&!&WkZ*lT^tzi/ 
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—frttzmmir&zttf-ez&o £bic % %i s 120, 130 

n & b ;u w & d t -zffitfL® m £M /=> ■? z t #-e # <s „ an *.-c . sg 1 * 
ig2iz/"?u— ^1 20. 1 3 oiaizi/— iu*t*i§«iftit* (-^ijtLT. 



^1 





j*&0iJ1 






80 °C 


80 °C 


TV— 










MMb*Wf*(ffift) 


/la Eft 


7/— K 


80 °C 


80 °C 




80 °C 


80 °C 




?v-K 


50 kPa 


50 kPa 




100 kPa 


100 kPa 




0.883 A/cm 2 


0.883 A/cm 2 


ism 


3.— ;u^f=y 0 .oi wsfcOLfc. 



SteHHl It. HI 2AJ5IH1 5l:i$^lSIit'Il -fe/^U— $e 120^:7 
^— KJttkJii 1 5 £ fcjlSj^Jf Tf-ftMb U SblzlHl 6A~mi 7B(DWm 
■ema/iis-* 1 3 ot*v-Kttttii 1 6fc**»»*^-tMtUllli , 
H2-tz/<u— * 120, 13 o^ic % Moi/HUf^^^fffctror-ife^, 

JttftflM lis f&i-tr^U-* i 20i7/-«iH 1 5i:fl)F B 1l:, ffl#a> 
*£to££l±.*f::&2-fe/<b-* 1 3 Ot* V— KltlftJll 1 6 tCD, 
ffi^<D-b/-?l/-$£:fH£$tK ^blclgl > fg2-fe/*U— £ 1 2 0,1 30^1IC, 

is a — ;K£>j£J££8 0°Cf::|S:5£U 7/-K**X 

i:Lt«IH 8 ^t5tttl:, *v-K#x (IHbSiJtfx) iLt^I^i 
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TV- K«Ja>«m#xffi&£8 o°c, -h v— KfliJ(D^b£iJ2r*SgJg£8 o°c<k 
Ls T/- K$J<DW:tfxi±:*j£5 0 kP a. * v— K{liJ<£SHb£iJ;tfXj±*j£ 1 
OOkPatLfc, C(D^#TfC*JLXT, m^Jt* ? 0. 883A/cm 2 fl)l 
altS'jjiE L fro 







iAi^0>j2 




80 °C 


80 °C 
















7V— K 


80 °C 


80 °C 


*V-K 


80 °C 


80 °C 




TV— K 


50 kPa 


50 kPa 


*V— K 


100 kPa 


100 kPa 




0.883 A/cm 2 


0.883 A/cm 2 


ft* 


i—;u^fcy 0.041 vM'>Lfco 



5*1*0121*. in i 2 Anmm 1 sic^^^^^T-m 1 -tzAu— z 120^7 

^ — KtfcJftJBi 1 stZMmmmx-mtLs £fcS] I 6A7bMHl 7Bl:i$ 

*i«&g*rt»3&2-fe/<u— 51 1 3ot*v-Kffiin 1 6 i: ^jgiajsaTj—flcfb 

U £ £>lzm 1 8 1 9 Bd^ft^H^ig 1 £ 1 2 O <!:|&2 

14, ^1 -emwLtc&oiz. nuz/iis-z 1 2 0^7/- p&mm 



WO 2004/010524 ^^T/JP2003/009083 

- 32 - 

1 1 StOfBilz^ ii^<D-t?/\°U-££:rH££-a\ tztzM 2 -fe/\ 0 U-£ 1 3 0 t -h 
V-KJSttJgl 1 6<b0>. fflft«)-te/*U-**tt*E£l* s ££>l~Sgl. fg2-fe/\° 
1 2 0. 1 3 0 Pell::. l^fl)y-^^i£^t:t©tfc^ 0 

tLxmH Z *mife?z>tt*,iz^ -hv-viSTs (M\mx*) at^^ 

$p L tzo 

rs- K«ya>«marxgj£*8 o°c % * v- K«a>tt4bffi:tr;*aft&8 o°c£ 

U 77- K$J<D»*#XlE*j£ 5 OkPa, * V— KflUJ<DM;$IJ#Xl±2l £ 1 
OOkPatLfeo Ca)^#TICfclNT> TOU^O. 8 83A/cm 2 Oi 

Jb^EVzL— ;U^fey O. 04 1 Vi&tutA^tfc, 

<fcoT\ M^j2(Dcfc : 5^, 1^1 £ 1 2 OirTy — KffiitJll 1 5<t 

tWSIf'C-ftftL, £f=»2-fe/<U— $ 1 3 O trt v— 1 1 6i:$ 

mmmm^—mtL^ zzizmi -tr/^u— $ i 2 o t^-tr^u-* 1 3 0 1& 
& 1= s w(dmz mmm o mm iz o u r 1^ bj-t & 0 

»2*i6«T?l4,- Hl-b^U-* 1 2 0£7>' — KJfcttJBl 1 5 
Sfi1 4 0^fflLt^f L, *fc|g2-tr/^U— $1 1 3 O tfcV— KtfcffcJl 1 1 
6<t^Mll^^^fi1 4 0^fflLtilf U SklcSgl % m2-fe/\°U--$i 1 2 
0, 1 3 O 1 4 0^fflLT^^L^Jl3OUr|jiB^Lfe^ C 

C<0^ff$#J<7)jgW&;i^[c£;|x|£\ Hi -fe^U— £ i 2 O 1 7 J — K*£tJcjB 1 

i 5 t%mte'0>fr>i*tc'&lzM'i -tzAU— - $i i 2 ot7/- KtfctkJf i i 5£iz1m 
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LTlg Hz/*u— £ i 2 o&tSts- KttftB 1 1 sic^t. fit/^-$ 
1 2 o&tfTv— K&ftwi 1 i soa^^b-ars^mjiii^^^^i+^cticcfc 
y. n§ 1 -t^u-* 1 2 ost;?/- Kt&tfejB 1 1 szmm-t&zttf-zz&o 
&tz. ±tR&i&ma>m s &&mmiz&*itt % *2-tr/<u-* 1 3ot*y— Kit 

R1116 t^l^t»tfctlcl2t/^-$ 1 30t*V- KttttJI 1 1 6 

>*^Lt«2t/^-$ 1 3 OXtffcV— KJtfWll 1 6lZ#^.T. f 

U— £ 1 3 OXtffcV— KttftJil 1 6(DM^t>-t±®(C0^^^$1±<5>C 

^iz^y. ^2-tr/^u— §n 3 oa^*v- KttffcJii 1 6*5S#-r-6ct*<-e 

±lESEJB0!aSMj8»l;:<fc;h,tf, JR 1 , f| 2 -tr/\° U-£ 1 20. 1 
3 0&m-fe'&*>-&t=.'&.[Z%-[ , l2t/^-$ 12 0. 13 OfZjtaJ±*l£rf)Mt s 

2t^l/-^ 1 2 0, 1 3 0l:4^.ts 1 1, f 2t/^U-^ 1 2 0, 1 3 0(7) 

fite^t>-t±Sl=*»tft*»**i**^ifcj:y % ssi , ^2-tr/^u— §» i 2 0, 

*v—Kjt»JB*3S««-C*LfcjSiT*Bli otl^o 
*i-fe/<U-*i 2 014. Hi OlzM&LxmWLtz&5lz^ 

J#®1 2 0 b|Z*B3B#XJIg&ffl3|l 2 4- ^»**tU C(D«#*Xa» 
»J*S1 2 0b|C7/-KttilEl1 1 5^t§Ctt% «**#X»f&ffl)&1 
24---M7/- KtfcfiMM 1 5-e«m#XfiS&1 2 5-"S»rtU 
J»JKfiRSl 2 O a fZ^jPTKil^ffl^ 1 2 1 - - - -Bo 

fg2-tr/-5u-£ i 3 01*. Hi oicPilLT^Lfccfca^. M:*!#XjIg& 

»j*si 3 o bfztubjwarxffii&fflai i 3 7-^»^u c<DSHb#j# 

3 o bf::*v-KftfcifcJf i i 6£^;fc>-t±<&c:i:T*, i^b£iJ:tfx>I 
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-fe/^L/— £ 1 1 81*. 11, |2t/^-$ 1 2 0, 1 3 0&mte'&fr>-&tzik 
I-S&1 „ H2t^l/-^ 12 0, 1 3 OlzUaE.tl^lf^ mi , l2t/^l/-$ 

1 20, 1 3 0 ro-^ ^ ii $t TiiUJM $ t § c i la ij , n-b/^u 

— £ 1 2 Oa»££P7kaiS§MJ&® 1 20at, B2-tr/"?U— $* 3 O CDjg#® 1 3 0 

a t^MWimML. m i -tr/^ix— £ i 2 0(D;^JP7Kiii^ffl^i 2 1 £H2-fe/*u 

— £ 1 3 0T*^-eJ££P7KiiiE&1 2 2£j&j£Lfc ; fc ) <DT?&& 0 

^(DckafC, ^RTMt^fliCDmi > 31 2 -fez* U— -$1 1 2 0. 1 3 0£j*}§i&T? 
^Wj#^LT-fe/^U— •$! 1 1 tlr, |fn -fe/^u— £ 120(D 

?££P7kiIS&ffl?il 2 1 £|&2-fe/^U-£ 1 3 0-egl,^}fr£P7kiIi&1 2 2 £JM 
-r^Ci:-??. ^*&M<t£;KT^— >-;U*t£1gl , g2t/\°b-^1 2 0, 1 
3 0^biHt-5Ct*^f§„ 

g)2 1 A7!>SII]2 » 3 *KE«f=«k*«S«-*>&fflHz/< U- 

B2 1 A^t;gi2 i Bi*. %3mmmiz&zm&ijmzs$iiz^ n, sg2-tr 
ni2 i Aicfc^x. mmmmmmi 4oi:i^fci7i/u>^i 4 6ct°xh 

>ny Kl 4 8 d^lCcfcy, Jtfft&ttl 4 5 <t-^f(cT-9-7H- hSR 

1 4 9£-fe-/ hftgH 1 *-CT»*t4. d*U=J:y^ T-**- h$|5 1 49U 
■9-/-H-h§Bl 5 1 frh>M-?ztrfT*Z$> 0 

H2 1 Blcfct^T. T-9-TH-hSIJI 4 9«b:±-9-7ts 0 -h$|5l 5 1 t<Dm\z%l % 
g2t/^-$ 1 20, 1 3 0^|B1L, C^b©t/^b-^1 20, 1 30$ 
T-9-tK— h£M 4 9<Z>-try hMSM 5 8lziS][tT^EPs(7)JP<TI^-r'5„ 

HI 2 2 A&tfH2 2 Bl±, »3SIJ6«|I=«fcS«ifi*ajr=telt*s »1. ^2-tr 

B2 2 AfCfcLNTs T-9-tH— HSP1 4 hOflSUI 5 8 |C|g 2 -fe^ U— * 

i 3 0(D|g<b#j7j;*iIi&JM® i 3 o bfcij£i|x^-r&<b <b tic, !&2-fe/*u— $ 

1 3 OOfe-gmi 3 O a(C|g1 -fe/*U— £ 1 2 O (D)fr£P7kjiS&ff^® 1 2 O a $ 

friz, mm^mmm-i 40 (H121 a#sh) icm^^xtv 1 ; 4 6<&l° 
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Ah>P-yKl 4 8^5tffi$#^C«!:[cj:y % JIM** 1 4 5 t-n\ZT-*#— 
hSPl 4 9 £&Ef] t <D$P< _t#£-|±<&„ 

EI 2 2BlCfc^T, T-9-tH— KSI5 1 4 9^EfeiH 5 ^^#1" % Z 1 1?, 
ft 1 -fez-SU— < $i 1 2 0(DM**X®1S^J|J6C51 2 O b ffil] ^-t+f* 0 - KSfll 5 1 (D 
hlHISlii 5 9 Ki|R$rt-r<g><b ft 1 . ft2-te/*U— £ 1 2 0. 1 3 01: 

*nJE*J F 4 £ t>\ it £ c <t tfx* £ o 

AaJE*) f 4ii % *nj±*j f 1 <!:|5itiic % — mt LT1 o-50kg f/cm 2 £ 

L7c„ JJDJE^IF 4£ 1 0~50kg f/cm 2 i: L 1 3 B<D})Dj±2jF 

■ttat>%. JnEE^i F4^1 Okg f / cm z -fcffix*lt. ft 1 -tr/^U— -5 1 2 O 
a>^iP7Kiil^^^® 1 2 0a £ft2-fe/\°U— £ 1 3 0(D}g^ffi1 3 0 a lc4-#£: 
J»J»J»**±*tt*Ci:A«ttL<. ftK f2t/^U-^ 1 2 0, 1 3 0=&i§i 

^Z^. *PBE*F4^1 Okg f/cm 2 a±l:^LTli „ ft2-tz/^U— 
^ 1 20, 1 3 0%mm£-&Z> ^OlZLtzo 

— *DJ±*F4^5 Okg f /cm 2 £$S ftl -fe/^U— £ 1 2 O (7) 
j££P7KiIS§fl2f&® 12 0a <tft2-tr/*U— £ 1 300>m<g?ffi 130a IC*^]* 
J£t&*<3§£ LT;ft£P7kilS§JM® 12 0a tBSM 130a ^i^lCjgltT L 
Hi > ft2-tz/-?u— £ 120. i 3 0<DJHiiifrb/*U*^£-r<5o 

C<Dtz#>. ft 1 . ft2-fe/*U— £ 12 0. 1 3 Otf^itCl^Lfc^'J 
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